Genome-wide investigation of the Rab binding activity of RUN domains: development of a novel tool that specifically traps GTP-Rab35.
The RUN domain is a less conserved protein motif that consists of approximately 70 amino acids, and because RUN domains are often found in proteins involved in the regulation of Rab small GTPases, the RUN domain has been suggested to be involved in Rab-mediated membrane trafficking, possibly as a Rab-binding site. However, since the Rab binding activity of most RUN domains has never been investigated, in this study we performed a genome-wide analysis of the Rab binding activity of the RUN domains of 19 different RUN domain-containing proteins by yeast two-hybrid assays with 60 different Rabs as bait. The results showed that only six of them interact with specific Rab isoforms with different Rab binding specificity, i.e., DENND5A/B with Rab6A/B, PLEKHM2 with Rab1A, RUFY2/3 with Rab33, and RUSC2 with Rab1/Rab35/Rab41. We also identified the minimal functional Rab35-binding site of RUSC2 (amino acid residues 982-1199) and succeeded in developing a novel GTP-Rab35-specific trapper, which we named RBD35 (Rab-binding domain specific for Rab35). Recombinant RBD35 was found to trap GTP-Rab35 specifically both in vitro and in PC12 cells, and overexpression of fluorescently tagged RBD35 in PC12 cells strongly inhibited nerve growth factor-dependent neurite outgrowth.